Real-time measurement of dopamine release in rat brain.
Dopamine release at the submicromolar level has been observed in the striatum of an anesthetized rat on a millisecond time scale. Fast-scan cyclic voltammetry with Nafion-coated microelectrodes has been synchronized with electrical stimulation of the medial forebrain bundle, and synaptic overflow is observed following a burst of 15 impulses. The rapid appearance of dopamine following this stimulus indicates that the source of dopamine is very close (approximately 10 micron) to the electrode. The rapid disappearance of released dopamine reflects the potency of cellular uptake for dopamine. Inhibition of dopamine uptake with nomifensine allows the measurement of dopamine overflow as a result of a single stimulus impulse or with low-frequency stimulations, both comparable to physiological dopaminergic impulse flow.